ABSTRACT Incarceration has been extensively linked with HIV and sexually transmitted infections (STIs). While a great deal of attention has been given to the risk behaviors of people who have been incarcerated, examination of the behaviors of partners of incarcerated individuals is also needed to understand the direct and indirect links between incarceration and HIV and to identify prevention avenues. In the present study, we hypothesize that incarceration is associated with risk behavior through attitudes and norms. The purpose of this paper is: (1) to describe the attitudes and norms about sexual behaviors that women have when a sexual partner is incarcerated; and (2) to examine the association between attitudes and norms with the behavior of having other sex partners while a main partner is incarcerated. In our sample (n=175), 50 % of women reported having other sex partners while their partner was incarcerated. Our findings show that attitudes, descriptive norms (i.e., norms about what other people do), and injunctive norms (i.e., norms about what others think is appropriate) were associated with having other partners. Interventions designed for couples at pre-and post-release from prison are needed to develop risk reduction plans and encourage HIV/STI testing prior to their reunion.
INTRODUCTION
Over the last 35 years, the prison population has grown dramatically in the U.S.A. as a result of radical changes in policies of crime control and sentencing, particularly those related to the war on drugs. 1 Researchers have demonstrated a strong connection between incarceration and physical and mental health problems as well as homelessness, substance use, and poverty. [2] [3] [4] [5] [6] Incarceration has been linked with HIVand sexually transmitted infections (STIs). [7] [8] [9] [10] [11] The number of AIDS cases in prisons is twice the number of the total U.S. general population. 12 In 2008, 1.5 % of the federal and state male inmate population and 1.9 % of the female population were HIV seropositive; in Maryland, 2.5 % of the male and 4.2 % of the female inmate population were HIV seropositive. 12 Men with a history of incarceration are three to six times more likely to be infected with HIV than men with no history of incarceration. 13, 14 High prevalence of drug use and sexual risk behaviors within this group facilitate HIV transmission. 15 Further, prior research has also shown that high-risk drug and sexual behaviors do occur in prison settings, which also contributes to HIV risk and transmisson. 16 Sexual risk behaviors that have been associated with personal history of incarceration among both men and women include sexual concurrency, having multiple partners, unprotected vaginal sex or inconsistent condom use, and exchange or transactional sex. [17] [18] [19] [20] [21] [22] [23] [24] An estimated 50-80 % of inmates are married or in a committed relationship when they are incarcerated. [25] [26] [27] A growing body of research has focused on describing relationships and sexual risk among inmates and their partners. 25, 26, 28 Having a partner who has been incarcerated has been associated with numerous high-risk behaviors, including partner concurrency, 17, 18, 22, 29 multiple sex partners, 19, 30, 31 unprotected sex, 28 transactional sex, [30] [31] [32] and forced sex. 32 Much of this research has focused on the role of the incarcerated partner. Examination of the behaviors of partners "on the outside" (i.e., not incarcerated) is needed to understand the direct and indirect links between incarceration and HIV and to identify prevention avenues. 33 In Figure 1 , we present two hypothesized pathways by which incarceration impacts HIV risk behaviors through social networks. Incarceration may change social networks and sexual networks. Clear and colleagues note that a multitude of social networks are disrupted as different people are incarcerated year after year. 34 Social networks include a variety of individuals such as family, friends, co-workers, and neighbors. Sexual networks refer to a subgroup of the social network, the sex partners.
The first pathway (solid black line) illustrates how changes in the social network lead to HIV risk behavior. With high rates of incarceration among disadvantaged populations such as out sample, there is a greater likelihood that a person will have someone in their network who is or has been incarcerated. Also, this person may interact with a greater number of people who have incarcerated partners. Through these interactions, there are opportunities to observe and discuss relationships that people have with incarcerated people and how people act when their partner in incarcerated. These opportunities may lead to the establishment and proliferation of 38 Thus, if a person believes that other people "step out of the relationship" or approve of having other sexual partners when a partner is incarcerated, this person may be likely to practice similar behaviors. Norms have consistently been found to be associated with several risky sexual behaviors including unprotected sex and exchanging sex for money or drugs. 39, 40 However, little is known about norms regarding sexual behaviors when a partner is incarcerated within a population with high rates of incarceration.
The second pathway in Figure 1 shows that a second consequence of incarceration is changes in sexual networks (dashed line). Incarceration disrupts relationships and changes partner dynamics, which may lead to seeking out other partners. 41 Incarceration affects sexual relationships directly through the removal of a partner and the emotional and material support they provided, 42 which may lead non-incarcerated partner to experience emotional distress and financial challenges. 43 In addition, when children are involved, the non-incarcerated partner may have increased child care-giving burden. 44 This experience may shape one's attitudes about incarceration and having relationships with incarcerated individuals. To overcome these financial and emotional burdens, women may seek additional partners while their partner is incarcerated. To rationalize this behavior, women may begin to feel that is it ok to have other sex partners because of these situations.
The current study focuses on a sample of predominantly African American women who were in a relationship with a sexual partner who was incarcerated for 6 months or longer during their relationship. The purpose of this paper is: (1) to describe the attitudes and norms about sexual behaviors when a sexual partner is incarcerated; and (2) to examine the association between attitudes and norms with the behavior of having other sex partners while a main partner is incarcerated.
METHODS

Study Population and Procedures
The current study is a cross-sectional analysis embedded in the CHAT project, a longitudinal evaluation of a social network based HIV/STI prevention intervention. The CHAT intervention was designed to train women to be peer mentors who promoted HIV and STI risk reduction in their social networks. The goal of the intervention was to teach women (called "index participants") about HIV risk reduction. These women would then share the information and resources with people in their social networks. The sample was comprised of two types of participants-index (76 %) and network participants (24 %). Index participants were recruited through street outreach, referrals, and word-of-mouth. After completing a baseline visit, index participants referred their social network members to the study (i.e., network participants). While index participants participated in the intervention phase of the study, network participants only participated in assessment visits. (For more information on recruitment and the intervention see Davey-Rothwell et al. 45 ). Eligibility criteria for index participants included (1) female; (2) 18-55 years; (3) did not inject drugs in the past 6 months; (4) self-reported sex with at least one male partner in the past 6 months; and (5) at least one of the following risk behaviors in the past 6 months: (a) more than two sex partners; (b) recent STI diagnosis, and (c) having a high-risk sex partner (i.e., injected heroin or cocaine, smoked crack, HIV seropositive, or man who has sex with men). Index participants also referred social network members to the study. Eligibility for network participants included: (1) injecting heroin or cocaine in the past 6 months, (2) sex partners of the index participant, or (3) people the index participants felt comfortable talking to about HIV or STIs.
Both index and network participants completed the same study visits which were conducted at a community-based research center. After providing written consent, participants took part in an interview. Part of the interview was administered by a trained interviewer and part was administered through audio computer-assisted selfinterview (ACASI). At the end of each survey visit, participants received an individualized consultation about the need for referrals from our extensive database of resources on local medical and social service agencies, as well as risk reduction materials. Participants were also welcomed to come back to the clinic to get additional referrals and resources.
Participants were compensated with $35 for completion of the interview. Measurements regarding attitudes, norms, and behaviors while a partner was incarcerated were collected during the 6-month follow-up visits, which were conducted during May 2006 and June 2008. This study was conducted in Baltimore, MD, USA. All study procedures were reviewed by the Johns Hopkins Bloomberg School of Public Health Institutional Review Board.
Measures
Incarcerated Partners Measures Prior to the start of the data collection, we conducted a brief piloting phase with 32 women. Through brief semi-structured interviews, we asked about the frequency of having incarcerated partners, views of how incarceration impacts relationships, their behaviors when a partner was incarcerated, and the daily context of having a partner who was incarcerated. The results of this piloting were used to develop items to measure attitudes and norms. We used 6 months as the time frame to indicate that the questions pertained to relationships when a main partner, rather than a casual partner, is incarcerated.
Behaviors and Background. All study participants were asked if they ever had a sexual partner who was incarcerated for at least 6 months during the relationship. Participants who reported yes were subsequently asked, "How long were you with this partner before he or she was incarcerated?" Next, participants were asked, "While that partner was incarcerated, did you have any other sexual partners?" Participants reporting other sexual partners were also asked whether the incarcerated partner knew of the other sexual partners.
To assess the continuity of the relationship after the partner was released, participants were asked, "When your incarcerated partner was released, did you start having sex with this partner again?" Participants who reported reinitiating sexual activity with the incarcerated partner were also asked, "When your incarcerated partner was released, did you use a condom with him or her the first time you had sex again?" and, "When the partner was released, did he or she get tested for HIV before you started having sex with this partner again?" Attitudes and Norms. The study measured eight statements indicating attitudes and norms about having additional partners while a sexual partner was incarcerated and risk of having sex with someone recently incarcerated. All statements were measured on a five-point Likert scale (1="strongly agree", 2="agree", 3="neither agree nor disagree, 4="disagree", and 5="strongly disagree"). Some items were recoded to ensure that all items were in the same direction.
We performed principal component analysis (PCA) of the eight items to determine if any of the items were correlated together, thus signifying a subconstruct (i.e., factor) within the scale. The criteria used to determine the number of meaningful factors to retain were the Keiser-Guttman rule of an eigenvalue greater than 1.0, component with greater than 10 % of the proportion of variance extracted, the scree test and parallel analysis. An exploratory factor analysis (EFA) was carried out to determine which items clustered together using maximum likelihood extraction, followed by an oblique rotation (promax) of the loading matrix. Factor loadings9±0.40 were considered meaningful loadings with a factor if also the factor loading with the other factors was low (G±0.20). 46 Cronbach's alpha was calculated to assess internal consistency of the items for each factor derived from EFA.
Based on the factor analysis, four items loaded on one factor and the other four items were individual items. The four items in the factor measuring attitudes were:
1. If a person's main partner is incarcerated for 6 months or longer, (attitudes factor) a. it is okay for that person to have other sex partners. b. it is okay for that person to have other sex partners if they get lonely. Sexual Risk Behaviors Participants were also asked about their sexual behaviors in the past 90 days. Specifically, participants reported the number of sex partners they had in the past 90 days and the frequency of condom use during vaginal and anal sex (coded as always vs. less than always). Participants were asked if they knew or suspected any of their sex partners had any of the following characteristic: injected drugs, smoked crack, HIV+, had a STI, or a male sex partner who had sex with other men. Finally, participants were asked if they had sex while they were high or drunk in the past 90 days.
Substance Use Participants self-reported their use of heroin and cocaine. A dichotomous variable was created to measure use of these drugs (regardless of route of administration) in the past 6 months. In addition, since smoking crack has been linked to risky sex behaviors, 47, 48 we also created a variable of smoked crack in the past 6 months.
Participants were also asked about their alcohol use. Problem drinking was derived from two questions that asked about drinking frequency and number of drinks on a typical day. We defined high-risk drinking as either (1) drinking at least two or three times a week five or more drinks at a time, or (2) drinking four or more times a week three to four drinks at a time. Women consuming fewer drinks were categorized as not a high-risk drinker. These levels exceed the recommended guideline of alcohol consumption in moderation for women as defined by the USDA. 49 
Psychosocial Characteristics
Eight items measured participant self-efficacy for using a condom for vaginal sex with their last sex partner under various scenarios (i.e., want to feel close, partner does not want to, or under the influence). Responses included "sure I cannot", "not sure I can", and "sure I can") (alpha=0.95). Finally, depressive symptoms were assessed through the Center for Epidemiological Studies Depression (CES-D) assessment tool. 50 A cutpoint of 20 was used to indicate depression. This cutpoint has been used in other studies where depression levels of the sample were high. 51 Demographics Several demographic covariates were also examined including age, race (Black/African American vs. not Black/African American), educational attainment (less than high school vs. high school, GED and any college), and marital status (married/cohabiting vs. not married/not cohabiting. Housing situation was measured with five categories (own/rent house or apartment, rent a room, stay for free in someone else's place, homeless/two or more different places per week, or other), while unemployment and homeless in the past 6 months was coded as yes or no. Income was coded as less than $500 in the past 30 days versus $500 or more. Participants also reported if they had ever been arrested or spent any time in jail or prison in the past 6 months. Finally, participants were asked about the number of people in their social network who had ever been incarcerated. Several items were dichotomized due to a skewed distribution.
Analyses
The current study was limited to women who reported having ever had a sexual partner who was incarcerated for at least 6 months during the relationship. The baseline dataset included 746 individuals who completed a baseline visit, of which 76 % were female. The 6-month retention rate among women was 78 % (n=447). Among the women who completed the 6-month survey, 39 % (n=175) reported having a partner incarcerated for 6 months or longer during their relationship and were retained in the current analysis.
Student t tests were used to examine associations between the outcomes and continuous predictors and χ 2 for categorical predictors. Univariate analysis assessed the normality distribution (mean, variance, skewness, and kurtosis) of individual norm and attitude items.
To describe and assess the association between individual attitudes and norms items and the outcome, we used cross-tabulation and χ 2 tests. Attitude and norms items were examined nominally with the combined response categories "strongly agree" with "agree" and "strongly disagree" with "disagree". After the factor analysis, four of the eight items were summed into one factor.
Participants may have been in the relationship with the incarcerated partner prior to enrollment in this study. However, due to the possibility that going through the intervention may influence risk behavior, we examined differences in the outcome between participants who participated in the intervention and those who did not. There were no differences in having an incarcerated partner as well as having other partners when a partner was incarcerated.
In logistic regression models, we examined the attitudes factor, single attitude item, and the remaining descriptive and injunctive norm items simultaneously with the study outcome-having other sex partners while main partner was incarcerated. To facilitate interpretation, attitude and norms variables were converted to z-scores (i.e., standardized).
Multivariate logistic regression models adjusted for variables conceptualized to be most influential in the relationship between attitudes, norms and the incarceratedrelated sex behavior. The multivariate model used clustered robust estimation to calculate standard errors to account for correlation between network members of the same network. All statistical analyses were performed using Stata/IC 10.1 for Windows.
RESULTS
Sample Characteristics
Participants were between 20 to 59 years old with a median age of 42 years, predominantly African Americans (98 %), half (48 %) were currently married or in a committed relationship, 35 % cared for children under 18 years of age, 84 % were unemployed, and 41 % had completed less than a high school education.
Within the past 90 days, about a third (31 %) of the women had between two and four sexual partners and 5 % had five or more sexual partners. High-risk sexual partners were prevalent (40 %), and the most common risk was having a partner who smoked crack or snorted heroin. Half (48 %) of the women had smoked crack or cocaine in the past 6 months.
Approximately 85 % of women reported having ever been arrested. Sixty-three percent of participants had at least one individual (non-partner) in their social network who had been incarcerated.
Relationships with Incarcerated Partners
Approximately 50 % (n=88) of the women reported having other sex partners while their partner was incarcerated. We examined characteristics of the relationship with the incarcerated partner . The majority (81.1 %) had been in the relationship with the incarcerated partner for at least 1 year. Women currently under the age of 40 were less likely to have been in the relationship with the partner for at least 5 years at the time of incarceration compared to older women (16 % versus 42 % of women aged 40 to 49 years old and 28 % of women aged 50 to 59 years old; pG0.05). Duration of the relationship at the time of incarceration was not associated with having other sexual partners while the partner was incarcerated (G1 year, 50 %; 1-5 years, 55 %; and 95 years, 45 %, p=0.55). Two thirds (62.5 %) of the participants who had other sexual partners indicated that the incarcerated partner knew of other sexual partners, and neither duration of the relationship or age of the participant was associated with the incarcerated partner knowing of other sexual partners.
Younger age was the only demographic characteristic associated with having other sexual partners while their partner was incarcerated (pG0.05; Table 1) . Women who had other sexual partners while their partner was incarcerated had higher prevalence of recent sexual risk behaviors compared to women who did not have other sexual partners while partner was incarcerated, including multiple partners (59 versus 15 %, pG0.001), exchange sex (32 versus 7 %, pG0.001), and unprotected sex with a non-main partner (48 versus 26 %, pG0.01). Women with other partners were also more likely to report recent sexual intercourse while high (56 % versus 32 %, pG0.001) or drunk (40 % versus 26 %, p=0.06). No differences in prevalence of alcohol and drug use were observed between women who had and did not have other sexual partners while a partner was incarcerated. Women who had other sex partners while a partner was incarcerated were more likely to experience depressive symptoms and have a history of abuse.
Attitudes and Norms
The distribution of each individual attitude and norms items are shown in Table 2 . The Attitudes towards having other sexual partners while a partner is incarcerated factor was strongly associated with a history of having had other sexual partners while a partner was incarcerated in both univariate and multivariate analysis that adjusts for age and sexual risk behaviors (Table 3 ). The injunctive norm and descriptive norm A items were marginally associated with history of the incarcerated-related sex behavior.
DISCUSSION
In this sample of women who had a main partner that was incarcerated, we found that having other sex partners during the incarceration was common and associated with several individual characteristics. In addition, norms and attitudes were associated with having other sex partners.
Our finding that half of the sample had other sex partners while their partner was incarcerated is consistent with previous research. 20 Women who had other partners while their partner was incarcerated were more likely to be younger and engage in other risky sexual behaviors and non-injection drug use. Attitudes indicating approval with having other sex partners while a person's partner is incarcerated were positively associated with having sex with other partners. Thus, participants viewed this behavior as acceptable, especially in situations where the partner may receive resources in exchange for the partnership.
When a partner is incarcerated, the emotional and material support they provided is gone as well. 42 This lack of support and resources may persuade the nonincarcerated partner to seek other companionship to fill the gaps left behind by the partner. Further, stigma associated with having an incarcerated partner may prevent the partner on the outside from getting assistance from public or social services agencies. 52 Thus, she may seek out other sex partners for economic resources. Through semi-structured interviews, Gorbach and colleagues 53 described a phenomenon called "separation concurrency", which occurs when a person seeks other sex partners while the main partner is away as a result of situations like incarceration. They found that while many partners knew about the other partners, it was not openly discussed within the couple. In our study, approximately two thirds of the women who had other sex partners reported that their partner knew about the other partners. However, our study did not ascertain if the women themselves told their incarcerated partner or the partner found out through other social network members. Previous research has shown that concurrency is often viewed as socially acceptable within groups at high risk for HIV. Our study has shown that incarceration is a normative behavior. The majority of participants reported having ever been arrested or incarcerated. Personal incarceration has been linked to having sex partners with a history of incarceration. 32 Participants own experiences may have shaped their attitudes and changed the structure of the social network with more favorable views towards having other partners and ultimately influenced their behavior.
41
In addition, over 60 % of the sample reported having someone (a person who was not the partner) in their social network who had been incarcerated. Having interactions with individuals with an incarceration history provides opportunity for norms to form. It is highly probable that participants have social network members who have been in a relationship with someone who was incarcerated. As a result, participants may have had the opportunity to discuss and observe these relationships. Having other partners while a partner is incarcerated may be viewed as a normative behavior if others seems to do this as well.
In our sample, women who did not have other sexual partners were more likely to resume sexual activity when their partner was released from jail or prison suggesting that some women who had other sex partners may have anticipated that their relationship with their incarcerated partner would end. Incarceration disrupts social networks and increased stress on a relationship; thus partnerships may dissolve. 31 Approximately 43 % of the sample held the attitude that it was risky to have sex with someone who was incarcerated. Yet, of the 76 % of women who resumed sexual relationships with their partner upon release, only one third used condoms. Similar results have been previously reported. 43 It is important to note that we did examine the relationships between attitudes and norms with having unprotected sex with partner after release. However, there was no significant association (data not shown). Examination of recent sexual risk behaviors reveals that unprotected sex with a main partner among women in our study is highly prevalent. It is promising that 50 % of the sample reported that their partner got tested for HIV before they reinitiated sex. Unprotected sex may occur because partners want to re-establish their relationship and demonstrate trust upon a partner's release. 54 However, all of this may come at a price if the incarcerated partner or non-incarcerated partner has engaged in any risky drug and sex behaviors during the separation. Our study has shown that a large percentage of women have other partners when their partner is incarcerated. Women who reported other partners while a main partner was incarcerated also were more likely to currently have lower condom efficacy skills and were less likely to use condoms with casual partners.
This analysis has several limitations that should be noted. First, the data were cross-sectional so we are unable to ascertain a temporal relationship between having an incarcerated partner and participants' attitudes and norms towards incarcerated sexual partners and own sexual risk behaviors. The questions focused on ever having a partner who was incarcerated for longer than 6 months in the relationships. We do not have data on how long ago the incarceration occurred and how long the relationship continued after the incarceration period. Some of the responses may be subject to recall bias if the respondent's partner was incarcerated a long time ago. In addition, we do not know the full length of incarceration. This is one of the first studies to date that has explored how attitudes and norms about incarcerated partners are related to sex behaviors when partner in incarcerated. Future research is needed to assess if attitudes and norms about partners' incarceration are associated with STI and HIV status. Progress has been made in the prevention of HIVamong inmates. For example, since 2008, the Baltimore City jails have offered HIV rapid testing to inmates on a voluntary basis. 55 However, while attention to HIV prevention among incarcerated partners has greatly increased, 56 more work focusing on non-incarcerated partners is needed. The study has shown that incarcerated individuals do not account for the entire link between HIV and incarceration; nonincarcerated partners also may introduce HIV/STIs to the relationship. Thus, prevention programs for the partners of incarcerated individuals are urgently needed.
One HIV prevention approach that optimizes the effect of attitudes and norms on behaviors is peer education. Through peer education programs, a select group of individuals disseminate HIV risk reduction information and resources as well as promote norms regarding risk reduction. Grinstead and colleagues 57 utilized peer educators to promote condom use and HIV testing as well as to educate women with incarcerated male partners about the links between HIV and incarceration. Women who went through the intervention were more likely to get tested as well as have their partner get tested for HIV after the release. 58 In addition, interventions designed for couples at pre-and post-release from prison are a mechanism to create personalized risk reduction plans and encourage HIV/STI testing prior to reunion. Finally, support programs for women whose partner is incarcerated are essential to assist in the mental and material costs endured during this time. This support can reduce the need to seek relations outside of the primary partnership, positively affecting attitudes, norms and behaviors that increase the risk of HIV.
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